Abstract There is very little awareness of the general physicians and surgeons about the benign breast conditions such as duct ectasia (DE) and periductal mastitis (PDM) causing nipple discharge. Not only that these benign breast diseases ring a false alarm of cancer, they are also the second most common cause of benign breast diseases. The objective was to study the clinical and microbiological profiles of duct ectasia and periductal mastitis in Indian women for better understanding of the disease process, in order to be able to treat them well. Forty-one consecutive patients presenting to the Surgical Out-Patient Department with non-bloody nipple discharge with clinical and radiological features suggestive of DE or PDM were included. Microbial culture and cytopathological study of the nipple discharge were done. Histopathological studies and culture of the ductal tissue taken intraoperatively were carried out. There is no significant difference in the age distribution among women with DE and PDM. Smoking is not associated with DE and PDM of Indian patients in contrast to the Western literature evidence. Infective etiology was present in nearly 46 % of the patients in the study population more so in the periductal mastitis cases. The most common isolated pathogens were Staphylococcus aureus and Staphylococcus epidermidis, unlike in Western population where nearly 50 % were anaerobes. Since the isolated organisms were resistant to the routinely used antibiotics in high proportion of cases, culture and sensitivity should be done in all possible cases for appropriately treating the subareolar sepsis before proceeding with the definitive treatment in the form of duct excision.
Introduction
Nipple discharge accounts for 5 to 10 % of all the breast problems [1] [2] [3] . Although 95 % of nipple discharge is related to benign condition [2, 4] , it alarms the ladies who develop a fear of cancer. There is very little awareness of the general physicians and surgeons about the most common benign breast conditions causing non-sanguineous nipple discharge [4] such as duct ectasia (DE) and periductal mastitis (PDM). They are also the second most common cause of benign breast disorders next to breast cysts [5] .
Often, these patients are investigated for prolactinoma by repeated estimations of serum prolactin levels and imaging of pituitary fossa which are unnecessary for the vast majority of cases. Most of them are treated inappropriately with antisecretagogues. These women are also frequently misdiagnosed to have cancer as the clinical and radiological pictures can be confusing as is evident by the abundance of literature on periductal mastitis mimicking as cancer [6, 7] . Because of the lack of awareness of the treating physicians, these patients are subjected to undue stress and radical procedures which are unnecessary most of the times. Till date, the only definitive treatment for this condition is only surgical (microdochectomy, fistulectomy, and major mammary duct excision) [7] [8] [9] . Hence, it becomes surgically relevant to study the disease process, in order to gain a good knowledge of these benign breast diseases, which is in turn necessary to alleviate the fear of cancer and appropriately treat the disease.
The objectives of the present study were to study the clinical and microbiological profiles of DE and PDM in North Indian patients.
Materials and Methods
Forty-one consecutive patients presenting to the Surgical OutPatient Department of All India Institute of Medical Sciences between June, 2010 and June, 2012 with non-bloody nipple discharge with clinical and radiological features of DE/PDM were included in this study with due permission from the Institute Ethics Committee.
Case definition of DE: clinical-presence of thick, colored, or creamy nipple discharge, thickened subareolar ducts, nipple retraction, and absence of signs of inflammation; sonographic-dilated subareolar ducts; mammographic-prominent ducts appearing as conical opacities with apex of the cone towards the nipple and coarse calcifications (characteristic) which can be ring like, lying on the duct wall or circular or needle shaped when the duct contents are calcified.
Case definition of PDM: clinical-history suggestive of previous episodes of subareolar sepsis, presence of pus/serous nipple discharge, and signs of periductal inflammation, tender palpable subareolar ducts, nipple retraction, and mammary fistula; radiological-dilated ducts and subareolar abscess.
Women with features suggestive or suspicious of duct papilloma or malignancy on imaging and on nipple discharge cytology were excluded from the study. A detailed history was elicited and findings of a thorough clinical examination were recorded on all patients. Ultrasonography of the breasts and axillae were done in all 41 patients. Bilateral digital mammography was performed on those above 35 years of age (35 patients). In this study, oral erythromycin 500 mg at six hourly intervals and metronidazole 400 mg eight hourly were given for 3 weeks in patients (10 patients) who presented with acute inflammation or subareolar abscess prior to surgical removal of mammary duct cone. The bacterial aerobic cultures of nipple discharge were done before starting the antibiotic therapy.
Nipple discharges of 38 patients who presented with active nipple discharge were smeared on glass slides and allowed to dry followed by which staining was done with Pap stain and Giemsa stain and viewed for cytopathology. After due informed and written consent, the patients were subjected to major mammary duct excision. Hematoxylin and eosin staining of the major mammary duct cones of all the 41 patients was performed for a detailed histopathological study on light microscopy. A microbiological study of the duct content extracted during operation was also carried out by aerobic and anaerobic culture and sensitivity.
Results
The age of the study population ranged from 26 to 60 years with mean of 41.98 years. Duration of symptoms in the patients ranged from 1 to 96 months. The mean duration was 20.22 months. All the patients were multiparous except for one lady who was nulliparous. None were smokers and were consuming hormonal drugs. One patient had family history of ovarian cancer in her maternal aunt. Seven patients (17.07 %) out of 41 had undergone previous breast surgery (six incision and drainage of non-lactational subareolar abscesses and one case had undergone major mammary duct excision).
There is a statistically significant difference present among the women diagnosed to have DE, DE+PDM, and PDM on final histopathology with respect to the spontaneity of nipple discharge as the Fisher's p value is 0.023. Women in the DE+ PDM and PDM group had more of a spontaneous nipple discharge than women in DE group, who had nipple discharge on expression. In 30 patients (78.95 %) out of the 38 patients with active nipple discharge, the discharge was intermittent. In majority of the cases, the discharge was from multiple ducts (39 patients, 95.12 %). The nature of the nipple discharge was serous in 11 patients (28.95 %), pus in 10 patients (26.32 %), green in four patients (10.53 %), yellow in one patient (2.63 %) and black in three patients (7.89 %), and watery in two patients (5.26 %).
Retroareolar inflammatory masses were present in six patients (14.63 %). Retroareolar pain was complained by 30 women in the study (73.17 %). Axillary lymphadenopathy was present in 16 cases (39.02 %). The remaining important clinical findings namely the menopausal status, diabetes mellitus, active nipple discharge, spontaneous nipple discharge, pus discharge, presence of subareolar sepsis in the present or past, nipple retraction, and presence of thickened ducts in the study population are depicted in Table 1 .
On sonography, 21 patients (51.22 %) had features of duct ectasia, seven (17.07 %) had features of duct ectasia with retroareolar inflammatory mass, six (14.63 %) had features of abscess/mastitis, and seven (17.07 %) had features of fibrocystic disease (FCD) with duct ectasia. Nipple discharge cytology done in all the 38 patients with active nipple discharge had foamy macrophages in proteinaceous background.
Histopathological study: nine patients (21.95 %) had only DE, six had only PDM, six had both DE and PDM, five had only fibrocystic disease (FCD), seven had fibrocystic disease with PDM or DE, three had only papilloma, one had papilloma with fibrocystic disease, two had features of papillomatosis, DE, and PDM, and two had epithelioid granulomas consistent with tuberculous mastitis (TB mastitis).
All the anaerobic cultures of the ductal tissue taken intraoperatively were negative (cultured up to 5 days). Out of 10 patients who had acute attack of subareolar sepsis at the time of presentation with active pus discharge from the nipple, two of them had grown Staphylococcus aureus, one had grown Staphylococcus epidermidis, and two had grown Klebsiella pneumoniae, one Streptococcus pyogenes, and two Citrobacter freundii. Two of the nipple discharge cultures were sterile. The aerobic culture results of 41 ductal tissues taken intraoperatively are correlated with the preoperative nipple discharge culture and final histopathological diagnosis in the Table 2 .
Out of the 35 aerobic cultures of the ductal tissue of patients who were histopathologically proven to be DE/PDM, 19 were sterile and three were showing growth of more than three types of bacteria. Four patients had grown S. aureus in their culture, three had grown S. epidermidis, one S. pyogenes, one K. pneumoniae, one Pseudomonas aeruginosa, and two C. freundii and Micrococcus sp.
There is statistically significant difference in the culture positivity among the three groups (DE, DE+PDM, and PDM) as the Fischer's p value is 0.046. Only one culture was positive in DE group (Micrococcus sp.) (one out of nine) unlike the DE+PDM (three out of six were positive) and PDM groups (four out of six were positive) ( Table 3) .
The organisms cultured showed resistance in most of the times for the following commonly used antibiotics namely penicillin, co-trimoxazole, erythromycin, and ciprofloxacin (Table 4) .
In 16 patients, the indication of major mammary duct excision was constant retroareolar pain associated with the persistent nipple discharge. In 14 patients, the indication was presence of previous attacks of subareolar sepsis. In six patients, surgery was done for correction of nipple retraction and relief from nipple discharge. In three patients, surgery was performed for persistent retroareolar inflammatory mass. Two patients underwent surgery for copious nipple discharge which caused social embarrassment.
Discussion
The largest case control study (85 patients) on the risk factors for chronic mastitis including duct ectasia and periductal mastitis showed higher association with increased oral contraceptive pill usage which is not seen in our study [10] . Various studies from the Western literature have shown increased association with smoking and periductal mastitis [11] [12] [13] . However, in the present study, none of the women were smokers. On the contrary to Dixon et al. [14] study in 88 patients and Frantz et al study [15] which showed PDM is common in the younger age group and DE in older age group, there is no significant difference in the age distribution among Indian women with DE, DE+PDM, and PDM. The lack of difference in age distribution could be due to small sample size (41 patients). Nipple discharge was more spontaneous in women with PDM compared to DE, the difference being statistically significant. This suggests the active Table 5 . Bundred et al. [20] isolated organisms from the spontaneous nipple discharge and pus from abscesses or fistula in 62 % of the patients (total of 51 patients). In the present study, we were able to isolate pathogens in nearly 46 % of patients in the aerobic culture of the excised ductal tissue. This finding supports the role of infection in the pathogenesis of PDM group in our study. However, only one out of nine samples in patients with DE grew bacteria (Micrococcus? skin contaminant), indicating that the DE is probably non-infective in pathogenesis supporting the findings of previous studies [13, 20] . Some of the previous studies have mentioned that Fisher's p value comparing the proportion of sterile culture versus positive bacterial culture in different groups=0.046 Table 4 Antibiotic sensitivity pattern of the study population
Penicillin Rifampicin Linezolid Amoxicillin+ sulbactam Cefoxitin Cefoperazone+ sulbactam Cefotaxime Ceftazidime Erythromycin Amikacin
Staphylococcus aureus
periductal mastitis and duct ectasia are just the two stages of the same disease process [21] . However, this statement has been contradicted by the finding of an entity of patients with only pure DE without the evidence of preceding periductal mastitis (sterile cultures).
The most commonly isolated organisms were S. aureus (four out of 21), S. epidermidis (three out of 21), and C. freundii (two out of 21). Similar predominance of Staphylococcus sp. in aerobic cultures was observed by Walker et al. [18] . In their study, the common aerobes isolated from the culture of the fluid aspirated from the retroareolar regions with PDM were S. epidermidis, S. aureus, and Streptococci sp. This observation suggests that infection could be due to poor hygiene of the nipple and areola. The possible explanation could be that Poor hygiene leads to colonization of the skin of nipple and areola in turn leading to colonization of the ductal tissue. In contrast to the Walker et al. study [22] , we did not observe much of a mixed flora grown in the cultures of the ductal tissue.
The studies done by Beigelman and Rantz [23] , Strum et al. [24] , Scholefield et al. [25] , and Leach et al. [26] showed significant predominance of anaerobes. In contrast, the present study has not shown any positive growth in anaerobic culture. This could be explained by delayed inoculation of the tissue in the RCM broth in some cases and the use of preoperative metronidazole for 3 weeks in those patients who had pus discharge preoperatively to which the anaerobes are susceptible. It could also reflect the difference in the infective pattern among the Western and Indian patients. Similar to our study, predominance of aerobic gram-positive (staphylococcal) infection in periductal mastitis has also been [8, 12, 27] documented in a Spanish article by Paredes López A and Moreno G [27] .
The organisms that were grown in the ductal tissue of women with DE/PDM were shown to have resistance to the commonly used antibiotics namely penicillin, co-trimoxazole, and erythromycin. This necessitates preoperative culture sensitivity of the nipple discharge and use of preoperative antibiotics according to the sensitivity pattern for the eradication of infection. As the resistance to erythromycin was found to be high (~60 %), we started using oral linezolid or ciprofloxacin as empirical treatment instead of erythromycin till the culture and sensitivity report became available. If necessary, based on the culture and sensitivity report, an appropriate full course of sensitive antibiotic was administered. It is recommended that a prolonged course of antibiotics to cover both gram-positive cocci and anaerobes (2-3 weeks) is given for patients who present with recurrent subareolar sepsis [28] before taking them for surgery, as they tend to recur very often and fail to resolve with the short course of empirical antibiotics alone [8, 12, 29] .
Nipple discharge, retraction, and subareolar abscess are also few of the versatile manifestations of tuberculosis of breast. With the incidence of breast tuberculosis being up to 3 % of breast diseases in our country [30] , presence of recurrent nipple discharge, and subareolar sepsis despite of complete course of antibiotics and satisfactory duct excision should raise the suspicion of tuberculosis. This is especially so when the final histopathology is not characteristic of duct ectasia/periductal mastitis and suggestive of granulomatous/ plasma cell mastitis (which are the differential diagnoses of tuberculosis on histopathology) [31] . In a Chinese study, they have even documented response to antimycobacterial drug therapy in patients of periductal mastitis with fistula having related this condition with possible infection by nontuberculous mycobacteria [32] .
Conclusions
There is no statistically significant difference in the age distribution among women with DE, DE+PDM, and PDM, and smoking is not associated with DE and PDM of Indian patients in contrast to the Western literature evidence. In patients presenting with non-sanguineous nipple discharge, DE is commoner than PDM alone or PDM+DE. Infective etiology was present in nearly 46 % of the patients in the study population more so in the periductal mastitis cases. The most commonly isolated pathogens were S. aureus and S. epidermidis, unlike in Western population where nearly 50 % of the growths isolated were anaerobes. This finding suggests that proper local hygiene could prevent subareolar sepsis among Indian women. Since the isolated organisms were resistant to the routinely used antibiotics (especially erythromycin in our practice) in high proportion of cases, culture and sensitivity should be done in all possible cases for appropriately treating subareolar sepsis. In India, as tuberculosis is rampant, tuberculous mastitis should be considered as a differential diagnosis if the disease is not manageable by conventional measures.
